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Motivation 

MFRSR data are collected at permanent and 

temporal ARM sites with world-wide distribution 

MFRSR data and products are important parts of 

several ARM-supported VAPs  

MFRSR data quality issues have not been fully 

recognized or effectively addressed  



Approach 

Screen  “bad” cases using information about        

(1)  head/logger changes and (2) subtle instrument 

and data quality issues documented by Data Quality 

Reports (DQRs) 

head_id and logger_id global attributes in mfrsr.b1 netCDF files 

SGP instrument logs 

MFRSR Ingest calibration files on ARM Data Management Facility 
server 

 Identify potential problems through comparison of 

available concurrent measurements 

   AOD:   MFRSR (C1), MFRSR (E13),  AERONET 



   Number of “Good” Points 

 

 Number of “good” points tends to increase   

      



Screening of “Bad” Cases 



    AERONET data: Inconsistency 

 

 This inconsistency makes concatenating and 
plotting data extremely difficult   

      

 File name Number of AOTs(l) 

sgpcsphotaotfiltC1.a1.20020101.145732.cdf 8 

sgpcsphotaotfiltC1.a1.20020101.145733.cdf 16 

These files are located in the same directory. 

The start times for them are one second apart.  



   AOD: Time Series 

 

Data availability defines “overlapping” periods     

      



    “Good” Points: Number 

 

 2002 vs 2015 : Number of “good” points increases 
substantially (up to 4 times)   

      



 AOD: Root-mean-square difference 

 

 2002 vs 2015 : Root-mean-square difference of AOD 
decreases substantially (up to 2 times)   

      



 2002-02-24: Suspect DQR 

 

Despite the DQR issue, there is a good agreement 
between AODs from MFRSR and AERONET.     

      

Suspect (Yellow) MFRSR DQR 

D020821.2 indicates high bias in 

MFRSR (C1) Irradiance values due 

to light leakage (1-2% at 500 nm) 

https://www.db.arm.gov/cgi-bin/PIFCARDQR2/browse/GetID.pl?id=D020821.2


 2015-08-20: No DQRs 

 

There is a good agreement between AODs from 
MFRSR and AERONET.     

      

No MFRSR DQRs 



Summary 

Dates when MFRSR heads and/or loggers were replaced 
(1997-2016) have been determined. 

Dates when Langley calibrations may have been 
impacted by multiple MFRSR heads and/or loggers have 
been determined. 

Dates with Data Quality Reports (DQRs) that mark data 
as “Suspect” or “Incorrect” for MFRSR datastreams have 
been documented. 

Yearly comparison plots of AODs from MFRSR(C1), 
MFRSR(E13) and AERONET have been generated. 

Comparison plots of AODs for periods of interest (e.g., 
annual statistics, DQRs, and hardware changes) have 
been generated.  
 
 
  



Future Activities 

Aerosol Optical Depth: 
Normal Incidence Multi-Filter Radiometer (NIMFR) 

Shortwave Array Spectroradiometer-Hemispheric (SAS-He) 

Rotating Shadowband Spectroradiometer (RSS) 

Direct-to-Diffuse Ratio: 
MFRSR(C1/E13) 

SAS-He (C1), RSS (C1) 

Broadband instruments 
 

Machine Learning 

 

Cloud Optical Depth: 
MFRSR, Broadband instruments (radiative flux analysis) 

Bayesian Approaches 

 



Additional Slides: DQRs 



Additional Slides: Statistics 


